Brief coincubation of gametes in porcine in vitro fertilization: role of sperm:oocyte ratio and post-coincubation medium.
In this study, a short coincubation time of 10 min was used to determine the effect of different sperm:oocyte ratios during in vitro fertilization (IVF), and different periods of post-coincubation in a medium that is not appropriate for IVF, on fertilization parameters. In the first experiment, a total of 1624 in vitro matured oocytes, from 4 replicates, were inseminated with frozen-thawed spermatozoa at different sperm:oocyte ratios (2000, 1500, 1000 and 500 sperm:oocyte) and coincubated for 10 min or 6 h. The oocytes from 10 min of coincubation were washed in IVF medium to remove spermatozoa not bound to the zona pellucida and transferred to another droplet of the same medium (containing no spermatozoa) for 6h. The oocytes from the other group remained with the spermatozoa for 6h. Oocytes from both groups were then cultured in embryo culture medium (IVC) for 12h to assess fertilization parameters. In the second experiment, 1872 in vitro matured oocytes, in 3 replicates were inseminated with frozen-thawed spermatozoa using the same sperm:oocyte ratios as in the first experiment. The oocytes were coincubated for 10 min and transferred directly to IVC medium for 18 h (group A), to IVF medium (containing no sperm) only for 2h and then to IVC medium for 16 h (group B), or to IVF medium (containing no sperm) for 6h and then to IVC medium for 12 h (group C or control). There was an effect of sperm:oocyte ratio on all fertilization parameters in experiment 1. The efficiency of IVF (number of monospermic oocytes/total number inseminated) was higher (P<0.05) for oocytes coincubated with spermatozoa for 10 min and inseminated with 1500 and 1000 sperm:oocyte (35.8+/-3 and 37.6+/-2.7%, respectively) and for those coincubated for 6h with 500 spermatozoa per oocyte (37.2+/-3.1%). In experiment 2, the penetration and efficiency rates obtained in group A were poor (between 3 and 15%) irrespective of the sperm:oocyte ratio. However, in group B the fertilization parameters were similar to the controls and were also affected by the sperm:oocyte ratio. These results demonstrate that coincubation time may be reduced to 10 min to increase the efficiency of fertilization depending on the sperm:oocyte ratio, and that the spermatozoa bound to the zona pellucida require a maximum of 2h in an appropriate medium to penetrate the oocytes.